Background Motorization and supermarket-proliferation 
Introduction

Motorization and supermarket-proliferation affect lifestyles. About 15 to 30 years ago, Okinawans went to several shops (vegetable, fruit, fish, meat, and grocery shops) on foot, but now they go to supermarkets by car. This reflects a lifestyle change in Okinawans. Shopping is one of the basic behaviors of everyday life, and is part of our lifestyle. The questions are where to go for shopping and how to get there. Going to several shops on foot burns calories, but going to a supermarket by car does not.
Okinawans used to hold the unique distinction of having the highest longevity among the Japanese, and, indeed, in the world. The reasons for this longevity are considered to be a healthy diet, mild climate, and a less stressful society (1) . Lifestyles have been changing on Okinawa. The proliferation of supermarkets has westernized dietary habits. (2) . We undertook this study in an attempt to reveal the influence of motorization and supermarket-proliferation on the prevalence of type 2 diabetes in the inhabitants of a small town on Okinawa.
T a b l e 1 . Ch a r a c t e r i s t i c s o f t h e S u b j e c t s ( A) a n d T y p e 2 Di a b e t i c P a t i e n t s ( B )
Western dietary habits and motorization have developed rapidly on Okinawa, which was under the jurisdiction of the U. S. until 1972 following the Second World War. The penetration of Western habits began to negatively influence the traditional diet and lifestyles, as in Pima Indians
Subjects and Methods
Design, setting, and participants
We studied the inhabitants of a small town on Okinawa (Table 1) We asked the subjects where they buy food and daily ne-
F i g u r e 1 . T h e r a t i o ( %) o f i n h a b i t a n t s g o i n g t o s u p e r ma r k e t o r s e v e r a l s h o p s b y c a r o r o n f o o t , a n d p r e v a l e n c e ( %) o f t y p e 2 d i a b e t e s e a c h y e a r . S h o p p i n g p l a c e s ( s e v e r a l s h o p s o r a s up e r ma r k e t ) ( A) , me a n s o f t r a n s p o r t a t i o n ( b y c a r o r o n f o o t ) ( B ) , a n d p r e v a l e n c e o f t y p e 2 d i a b e t e s ( C) . A: s o me ( o p e n s q u a r e s ) we n t t o s e v e r a l s h o p s , o t h e r s ( c l o s e d c i r c l e s )
we n t t o a s u p e r ma r k e t , a n d t h e r e ma i n i n g i n h a b i t a n t s we n t t o b o t h s h o p s a n d s u p e r ma r k e t s . S u p e r ma r k e t ( c l o s e d c i r c l e s ) ; s i g n i f ic a n t d i f f e r e n c e s we r e n o t e d b e t we e n 1 9 9 1 -a n d 1 9 9 5 -, 1 9 9 9 -, 2 0 0 0 -, 2 0 0 1 -, 2 0 0 3 -, 2 0 0 4 -g r o u p s ( Ch i -s q u a r e t e s t ) . S e v e r a l s t o r e s ( o p e n s q u a r e s ) ; s i g n i f i c a n t d i f f e r e n c e s we r e n o t e d b et we e n 1 9 9 1 -a n d 1 9 9 5 -, 1 9 9 9 -, 2 0 0 0 -, 2 0 0 1 -, 2 0 0 3 -, 2 0 0 4 -g r o u p s .
B : s o me ( o p e n s q u a r e s ) we n t t o s h o p p i n g p l a c e s o n f o o t , o t he r s ( c l o s e d c i r c l e s )
b y c a r , a n d t h e r e ma i n i n g i n h a b i t a n t s we n t b o t h o n f o o t a n d b y c a r . B y c a r ( c l o s e d c i r c l e s ) ; s i g n i f i c a n t d i ff e r e n c e s we r e n o t e d b e t we e n 1 9 9 1 -a n d 1 9 9 5 -, 1 9 9 9 -, 2 0 0 0 -, 2 0 0 1 -, 2 0 0 3 -, 2 0 0 4 -g r o u p s . On f o o t ( o p e n s q u a r e s ) ; s i g n i f i c a n t d i f f e r e n c e s we r e n o t e d b e t we e n 1 9 9 1 -a n d 1 9 9 5 -, 1 9 9 9 -, 2 0 0 0 -, f i c a n t ( NS ) d i f f e r e n c e s we r e n o t e d b e t we e n 1 9 9 1 -a n d 1 9 9 5 -, 1 9 9 9 -, 2 0 0 0 -g r o u p s b u t s i g n i f i c a n t d i f f e r e n c e s we r e n o t e d b et we e n 1 9 9 1 -a n d 2 0 0 1 -, 2 0 0 3 -, 2 0 0 4 -g r o u p s . Fig. 1A) , significant differences were noted between 1991-and 1995-groups
Statistical analysis
Chi-square was used to test the significance of differences between 1991-and 1995-, 1999-, 2000-, 2001-, 2003-, 2004-groups. (Fig. 1, 3) Pearson's product-moment correlation coefficient (r) was used to study the relationship between the prevalence of diabetes and percent (%) of the inhabitants
F i g u r e 2 . T h e r e l a t i o n s h i p s b e t we e n t h e p r e v a l e n c e o f d i a b e t e s ( y ) a n d t h e p e r c e n t o f i n h a b i t a n t s ( x ) g o i n g t o s u p e r ma r k e t s ( A) , g o i n g t h e r e b y c a r ( B ) , g o i n g t o s e v e r a l s h o p s ( C) a n d g o i n g t h e r e o n f o o t ( D) i n e a c h y e a r g r o u p . S c a t t e r p l o t s ( c l o s e d c i r c l e s ) s h o w t h e c o r r e l a t i o n b e t we e n t h e p r e v a l e n c e o f t y p e 2 d i a b e t e s ( y ) a n d p e r c e n t o f t h e i n h a b i t a n t s ( x ) , g o i n g t o s u p e r ma r k e t s ( A) , g o i n g t h e r e b y c a r ( B ) , g o i n g t o s e v e r a l s h o p s ( C) , a n d g o i n g t h e r e o n f o o t ( D) . T h e p r e v a l e n c e ( y ) c o r r e l a t e d p o s i t i v e l y wi t h p e r c e n t o f t h e i n h a b i t a n t s ( x ) , g o i n g t o s u p e r ma r k e t s ( A) , a n d g o i n g t h e r e b y c a r ( B ) , a n d n e g a t i v e l y wi t h p e r c e n t o f t h o s e , g o i n g t o s e v e r a l s h o p s ( C) , a n d g o i n g t h e r e o n f o o t ( D)
. A, B ; 1 9 9 1 ( 1 9 9 1 ) → 1 9 9 5→ 1 9 9 9→ 2 0 0 0→ 2 0 0 1→ 2 0 0 3→ 2 0 0 4 ( 2 0 0 4 ) ( l e f t t o r i g h t ) , C, D; 2 0 0 4 ( 2 0 0 4 ) → 2 0 0 3→ 2 0 0 1→ 2 0 0 0→ 1 9 9 9→ 1 9 9 5→ 1 9 9 1 ( 1 9 9 1 ) ( l e f t t o r i g h t ) . 
Means of transportation; by car or on foot
In 1991, 800 of 1455 inhabitants (55%) went to shopping places on foot and 553 of 1455 inhabitants (38%) went by car (Fig. 1B) 
B. Type 2 diabetes
The prevalence of type 2 diabetes on Okinawa increased from 4.7% in 1991 to 8.4% in 2004 (Fig. 1C). No significant (NS) differences were noted between 1991-and 1995-, 1999-, 2000-groups but significant differences were noted between 1991-and 2001-groups (Chi-square=4.963 (p< 0.05)), between 1991-and 2003-groups (Chi-square=9.174 (p<0.01)), and between 1991-and 2004-groups (Chi-square=
F i g u r e 3 . P r e v a l e n c e o f t y p e 2 d i a b e t e s i n me n ( c l o s e d s q u a r e s ) a n d wo me n ( o p e n s q u a r e s ) i n e a c h y e a r . I n 1 9 9 1 , t h e p r e v a l e n c e o f t y p e 2 d i a b e t e s wa s 4 . 7 % i n me n a n d 4 . 6 % i n wo me n . I n 2 0 0 4 , t h e p r e v a l e n c e o f t y p e 2 d i a b e t e s i n c r e a s e d t o 9 . 2 % i n me n a n d t o 7 . 5 % i n wo me n . T h e i n c r e a s e s i n t h e p r e v a l e n c e o f t y p e 2 d i a b e t e s f r o m 1 9 9 1 t o 2 0 0 4 we r e h i g h e r
i n me n t h a n i n wo me n . I n me n ( c l o s e d s q u a r e s ) , s i g n i f i c a n t d i f f e r e n c e s we r e n o t e d b e t we e n 1 9 9 1 -a n d 2 0 0 1 -g r o u p s , b et we e n 1 9 9 1 -a n d 2 0 0 3 -g r o u p s , a n d b e t we e n 1 9 9 1 -a n d -0.13x+7.22, r=-0.76, p<0.05) (Fig. 2C), and going  there on foot (y=-0.06x+7.85, r=-0.77, p <0.05) (Fig. 2D) .
0 0 4 -g r o u p s ( Ch i -s q u a r e t e s t ) . I n wo me n ( o p e n s q u a r e s ) , s i g n i f ic a n t d i f f e r e n c e s we r e n o t e d b e t we e n 1 9 9 1 -a n d 0 0 4 -g r o u p s . Cl o s e d c i r c l e s i n d i c a t e t h e p r e v a l e n c e o f t y p e d i a b e t e s i n me n + wo me n .
(p<0.001)). Highly significant positive correlations were observed between the prevalence of type 2 diabetes (y) and percent (%) of the inhabitants (x)
The prevalence of type 2 diabetes on Okinawa increased from 4.7% in 1991 to 8.4% in 2004 (Fig. 1C, Table 1B ). As shown in Fig. 3 (Fig. 3) 
